Long-term effects of peroxisome proliferators on the balance between hydrogen peroxide-generating and scavenging capacities in the liver of Fischer-344 rats.
In order to clarify whether peroxisomal hydrogen peroxide (H2O2) plays an important role in peroxisome proliferator-induced hepatocarcinogenesis, we examined the change in metabolism of peroxisomal H2O2 in vivo and in vitro using male Fischer-344 rats fed clofibrate, bezafibrate and di(2-ethylhexyl)phthalate (DEHP) for up to 78 weeks. Hepatic peroxisomal fatty acyl-CoA oxidase activity increased 12-20-fold after 2 or 4 weeks treatment; later this level gradually decreased toward controls, and at 78 weeks activity was 3-10-times of control. Although hepatic H2O2 levels were increased slightly by clofibrate, bezafibrate and DEHP, the changes did not correlate with the changes in peroxisomal fatty acyl-CoA oxidase activity. In isolated hepatocytes, the rate of leakage of peroxisomal H2O2 from peroxisomes into the cytosol and the hepatocellular H2O2 content was measured. The rate of leakage of peroxisomal H2O2 into cytosol increased 2.5-4-fold when peroxisomal beta-oxidation activity was induced by peroxisome proliferators, and the increases in this rate corresponded with changes in the peroxisomal beta-oxidation activity. In contrast, the hepatocellular H2O2 contents were not affected by induced peroxisomal beta-oxidation. These data show that H2O2 leaking from peroxisome into cytosol would be quickly decomposed, and thus peroxisomal H2O2 does not appear to play an important role in hepatocarcinogenesis by such an oxidative stress mechanism after the long-term treatment with peroxisome proliferators.